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Research Article 


Measurement of Baroreflex & Sympathetic Control of Haemodynamics in Mid 
Pregnancy by Orthostatic Test 


Neeta Bachlaus 


Department of Physiology, Government Medical college, Surat-395001 


Abstract: 


Pregnancy induces changes in the endocrinal and neural regulatory mechanisms affecting the cardiovascular 
system. The endocrinal manifestations of increased steroid hormone causes volume overload, which ultimately puts 
stress on the autonomic activity. Orthostatic dysregulation leads to spontaneous abortion, low birth weight infant and 
still birth. 

In the orthostatic test, reloading of the baroreceptors causes an increase in the blood pressure along with a rapid 
decrease in the heart rate within 30 seconds of standing up, which stabilizes by the end of 3 minutes. The haemodynamic 
changes of increased blood volume, increased cardiac output, decreased peripheral resistance and manifestations of 
endocrinal functions causing volume overload are maximal in the mid term pregnancy. In our study comparison of 30 mid 
term pregnant women with an equal number of non pregnant (purposive) control subjects was made by measuring 
instantaneous increase in heart rate (IIHR); heart rate difference (HRDiff.); orthostatic blood pressure at 30 seconds 
(OSBP 30); orthostatic blood pressure at the end of 3 minutes (OSBP 3) and Maximum (Max.)/ Minimum (Min.) ratio. The 
statistical analysis was done by students unpaired ‘t’ test. The percentage difference of Max./Min. ratio among pregnant 
as compared to non pregnant was significant (p<0.017) though it remained within physiological limits. 


Key Words: Mid term pregnancy, Resting heart rate, Orthostatic stress, Maximum/Minimum ratio, Baroreflex. 


Introduction: 

Pregnancy divests all bodily functions 
otherwise devoted to the preservation of milieu interior 
for the favourable growth and development of the 
foetus. The reigns of body control functions are held 
conjointly by the autonomic nervous system and the 
endocrinal system. Autonomic nervous system 
preponders over the endocrinal system in the control 
of haemodynamic changes associated with pregnancy. 
Inadequate or lack of prenatal care as observed more 
in developing countries is responsible for spontaneous 
abortions, low birth weight infant and still birth. This 
carnage can be attributed to the orthostatic 
dysregulation occurring due to deficiency of autonomic 
nervous control mechanism in pregnancy. 


Material and Methods: 

The fact that the maximum haemodynamic 
alterations occur at mid term of pregnancy, we 
performed the test by randomized selection of 30 
women with singleton pregnancy attending the antenatal 
clinic of New Civil Hospital, Surat, in their 20" to 29" 
gestational weeks. The control group comprised of 
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equal number of non pregnant women of comparable 
age and accessibility. The mean age in the control and 
cases was 26.8 years (range 19 to 38) and 25.2 years 
(range 20 to 35) respectively. The study being 
quantitative in nature, 30 cases in each group was 
considered to be adequate for statistical inference. The 
variations regarding physical fitness, body weight for 
height, haematocrit & hemoglobin level (within limits) 
were allowed in both groups. 

The subjects were familiarized with the 
laboratory surroundings, equipments and examination 
procedures to minimize the fluctuation in values caused 
by anxiety. The recordings were taken between 10a.m. 
to 12 Noon. There was a minimum gap of two hours 
between the breakfast and the recording of 
observations. 

The blood pressure was measured by the 
pneumatically inflated micro computerized Vital max 
800 non — invasive pulse blood pressure monitor. The 
observations were corroborated by the standard 
auscultatory Riva-Rocci method with the help of 
pneumatically operated mercurial type syphgmo- 
manometer. The appearance (Phase-I) and the 
apparent disappearance (Phase-V) of the Korotkoff’s 
sound marked the systolic and diastolic pressure 
respectively. 
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The subjects were asked to lie down in supine 
posture for a period of 5 minutes followed by an erect 
posture brought about swiftly, unaided for the next three 
minutes and subsequently reverting back to supine 
posture for another 2 minutes span. Sequential 
measurements of blood pressure and heart rate were 
made at the end of 4 minutes of rest in supine position, 
30 seconds after standing up, at the end of 3 minutes 
of erect posture and again after 2 minutes of lying 
down. Electrocardiogram in Lead I was recorded for 
20 seconds after 20 seconds of standing. The variables 
recorded were: 


1. Instantaneous increase in heart rate (IIHR): It is 
the difference between the instantaneous peak 
heart rate after standing up and the resting heart 
rate (Page & Watkins, 1977). 

2. Heart rate difference (HR Diff.): The difference 
between the heart rates at the 4 minutes of lying 
down in supine position and at the end of 3 minutes 
in standing position. 

3. Maximum / Minimum ratio : This is the ratio of the 
longest R-R interval to the shortest interval during 
the 20 seconds period after standing up (Ewing et 
al, 1978). 


4. Orthostatic systolic blood pressure (records 
obtained at the end of 30 seconds and 3 minutes): 
This is measured as the difference of the systolic 
values obtained at the end of 30 seconds and 3 
minutes, and the resting value obtained in the supine 
posture. 


The data obtained was statistically analysed 
by using unpaired ‘t’ test. 


Observations: 

The general parameters in pregnant and non 
pregnant women were found to be statistically 
insignificant which confirmed that both the groups 
drawn by random and purposive sampling were from 
the same population (Table I). The resting heart rate 
was observed to be higher in the pregnant than in the 
non- pregnant group, the difference was statistically 
significant. Both systolic and diastolic pressures were 
significantly lower in pregnant women than in controls 
(Table II). 

The maximum/ minimum ratio was significantly 
low in the pregnant group than in the controls. No 
significant difference was seen in the instantaneous 
increase in heart rate (IIHR) and the heart rate 
difference (HR Diff.) between the two groups. The 
mean change in orthostatic systolic blood pressure at 
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Table I: Showing general parameters in pregnant & non 
pregnant groups: 


Non 


Pregnant P- value 
Variables pregnant | (<0.05) 
Mean +S.D. | Mean+S.D, | “Significant 
Age (yrs) 25,2343.41 26.7745.6 0.2 
Height(cms) 151.6745.74 152.07+4.44 0.77 
Weight(kg) 48.43+8.15 50.27+7.86 0.383 
Gestational Weeks 25.2342.11 
Hemoglobin (gm %) 9.88+1.05 10,57+1.21 0.1 


Table IT: Showing resting heart rate & blood pressure in 
pregnant and non-pregnant groups. 


Non P- value 

Resting Pregnant i 

pregnan ( <0.05 ) 
Values ees 

Mean+ S.D. Mean+ SD. Significant 

Beaune 88.77414.13 77.8749.43 <0.001* 
(beats/min) 
SystolicB.P. 1949741045 111.1749.46 << 0.01* 
(mm of Hg) 
Diastolic B.P. 68.57£7.16 haRees epanes 
(mm of Hg 


Graph I: Showing comparison of resting heart rate in cases 
& control. 
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Table III: Showing heart rate and blood pressure responses 
to orthostatic test in pregnant and non pregnant groups. 


Non 


: Pregnant P — value 
Orthostatic pregnant (<0.05 ) 
Test * Sisnificant 
Mean + S.D. Mean + S.D. ignincan 
IHR (beats/min) 14.36 +11.3 11.8 +£7.54 0.312 
BR Diff, 18.5 £11.92 13.93+£7.16 0.083 
(beats/min) 
Max./Min. ratio 1.26 +0.131 1.35 +0.15 0.017% 
OSBP 30 seconds ¢ 1 45.57 7.43 £53 0.354 
(mm Hg) 
OSBP 3 minutes 45.93 4.83 + 6.2 0.059 


(mmHg) 
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30 seconds and 3 minutes (OSBP 30 & OSBP 3) 
respectively was similar in the two groups. 


Discussion: 

In the rendition of hemodynamics of a 
pregnant woman the changes in the cardio-respiratory 
system at rest should be considered. During pregnancy 
there is an increase in the blood volume, heart rate and 
cardiac output while peripheral resistance and resting 
blood pressure decreases (Hytten & Leitch, 1971). The 
statistically significant increase in the resting heart rate 
of the pregnant women in our study may be explained 
by the Bainbridge reflex occurring due to the increase 
in the end diastolic volume caused by haemodilution. 

In the orthostatic test there is immediate vagal 
withdrawal on standing from the lying down position 
which reflexly increases the heart rate, therefore, the 
shortest R-R interval is observed at the 15" beat, 
thereafter, there is a gradual lengthening of the R-R 
interval exhibiting the minimum heart rate at the 30" 
beat due to spontaneous vagal reactivation (Ewing et 
al, 1980). This initial biphasic heart rate response to 
standing is reflected in the maximum/ minimum ratio 
and is significant in the mid term pregnancy. 

The instantaneous increase in heart rate was 

similar in both groups. A significant response was found 
in the study by Ekholm et al (1993) in the second 
trimester, but the difference became insignificant only 
when the resting heart rate was used as a covariate. 
The difference in the heart rate at the end of 3 minutes 
of standing and resting heart rate was similar in both 
the pregnant and non pregnant groups. Orthostatic pulse 
reaction has been found to be pronounced in the first 
trimester (Sandstorm, 1974). In the orthostatic test, the 
sustenance of tachycardia is by virtue of sympathetic 
stimulation. The duration of pregnancy seems to 
influence the heart rate difference between supine and 
standing posture. 

There was no difference in systolic blood 
pressure response between the pregnant and non 
pregnant groups. In the non pregnant women there was 
a fall in the central venous filling pressure, stroke volume 
and cardiac output caused by the pooling of blood from 
the thorax into the veins in the legs on standing up from 
supine position. (Avery et al, 2001) Decreased 
stimulation of the high pressure baroreceptors as the 
arterial pressure falls and decreased stimulation of 
cardiopulmonary receptors because of diminished right 
ventricular filling pressure leads to reflex 
vasoconstriction and recovery of the diastolic blood 
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pressure. Reloading of the arterial baroreceptors 
causes an increase in blood pressure (Jayawardana, 
2001). When cardiopulmonary receptors are unloaded 
by orthostatic stress, sympathetic outflow rises. This 
leads to increase in total peripheral resistance (Smith 
et al 1990).Normally the diastolic pressure rises by 
about 10mm of Hg while the systolic blood pressure 
remains essentially stable. 

The orthostatic test induces vasoconstriction 
which is diminished in pregnancy leading to the 
diminution of both the systemic and pulmonary 
resistance (Clark et al, 1991). In contrast to the non 
pregnant subjects, the central blood volume remains 
practically unchanged after standing up in mid 
pregnancy. Most reports agree that both the systolic 
and diastolic pressures change in the same way in the 
pregnant and non pregnant women during orthostatic 
stress. The increased blood volume seems to improve 
hemodynamic stability, especially during mid pregnancy. 


Conclusion: 

The orthostatic test was characterized by 
significantly smaller maximum/ minimum ratio in the 
pregnant group as the biphasic heart rate response is 
reduced during pregnancy, implying a diminished 
baroreflex induced slowing of the heart rate. The results 
suggest that a rearrangement of the autonomic tone 
takes place in normal pregnancy. 
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Seroprevalence Of Common Transfusion - Transmitted 
Blood Donors 


Nilima Sawke, GK Sawke, S Chawla 


infections among 


Department Of Pathology, People’s College Of Medical Sciences & Research Centre, People’s Campus Bhanpur, Bhopal-462037 (M.P.) 
Abstract: 


The aim of this study is to present the status of transfusion —-transmitted infections among the apparently 
healthy donors so as to increase the awareness of complications of blood transfusion and make the clinicians more 
vigilant with regard to judicious use of blood. A total of 5008 units of donor’s blood was screened from January 2006 to 
December 2008 at blood bank of People’s Hospital, Bhopal . The result of screening showed total seropositive samples for 
hepatitis B (2.9%), hepatitis C (0.57%), human immunodeficiency virus (HIV; 0.51% ) and Venereal Disease Research 
Laboratory Test (VDRL; 0.23%) by using enzyme linked immunosorbent assay (ELISA ) methods, and rapid plasma reagin 
(RPR) method for syphilis. 


Key Words: Transfusion transmitted infection (TTI), Seroprevalence, Human immunodeficiency virus (HIV), 


hepatitis C virus. 


Introduction: 

Blood transfusion can be a life saving 
intervention . However, like all treatments it may result 
in acute or delayed complications and carries the risk 
of transfusion—transmissible infections including HIV, 
hepatitis B & C , syphilis and malaria etc. Appropriate 
clinical use of blood and supply of safe blood and blood 
products can minimize such complications and risks. It 
should, therefore, be obligatory on those who are 
involved in transfusion of blood to a patient that blood 
transfusion should not harm the patient. There are 
number of ways by which risk can be reduced and it 
includes improving donor selection and direct screening 
of blood for evidence of presence of infectious agents 
or markers produced by them. This study was 
undertaken to know the prevalence rate of infectious 
markers among blood donors. 


Material and Methods: 

A total of 5008 units of blood was collected 
from donors (voluntary & replacement) from January 
2006 to December 2008 at Blood Bank of People’s 
Hospital, People’s College of Medical Sciences & 
Research Centre, Bhopal. Donors were selected by 
taking history , clinical examination and following strict 
donor’s selection criteria to eliminate professional 
donors. All the samples were screened for hepatitis 
B surface antigen (HBs Ag), HIV(land 2), hepatitis C 
Corresponding Author: Dr. GK. Sawke, Associate Professor 
Department Of Pathology, People’s College Of Medical Sciences & 
Research Centre, People’s Campus Bhanpur, Bhopal-462037 (M.P. 
Phone No.: 9981690733 


E mail : sawke_gopalkrishna@yahoo.com 


People’s Journal of Scientific Research 


virus (HCV) by ELISA method using approved 
commercially available kits. Screening for VDRL was 
done by Rapid Plasma Reagin method. All the reactive 
samples were repeat tested before labeling them 
seropositive and respective blood units were discarded. 


Result : 

A total of 5008 blood donors were screened 
in last three years . The number of donations have 
increased from 1101 in 2006 to 1868 in 2007 and 2039 
in year 2008. The results of seropositive samples for 
HBsAg, HCV, HIV and VDRL are shown in Table-1. 
A gradual increase in seropositive samples of 
HBsAg was observed in last three years, whereas 
decline was noticed for HCV, HIV, and VDRL. 


Discussion: 


Recent studies in the West have shown that 
the estimated risk of transfusion — transmitted HIV, 
HCV and to a lesser extend HBV via blood products 
is very low (Alvarez et al, 2002; Pomper et al, 2003). 
Primarily because of success in preventing HIV and 
other established transfusion transmitted viruses from 
entering the blood supply. HBV is a major source of 
transfusion transmitted hepatitis and is associated with 
a carrier state and chronic liver disease. In the present 
study the incidence of HBsAg was 2.6 % in 2006, 
2.67 % in 2007 and 3.43% in 2008 and overall incidence 
was 2.9%, in contracts, seropositivity of HBV in another 
Indian study was observed to be 1.55% in 1996, which 
came down to 0.99% in 2002 (Sharma et al, 2004). 
Seroprevalence of HBsAg in various other Indian 
studies has been shown to range between 1.86% to 
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Table I: Showing results of seropositive donors blood samples for HBsAg, HCV, HIV, & VDRL. 


Year 2006 Year 2007 Year 2008 Total 
Total units 1101 1868 2039 5008 
HBsAg Positive 29 50 70 149 
(2.6 %) (2.67 %) (3.43 %) (2.9 %) 
Anti HCV Positive 9 11 9 29 
(0.81%) (0.58%) (0.44 %) (0.57 %) 
HIV Positive 9 6 11 26 
(0.81 %) (0.32 %) (0.53 %) (0.51 %) 
VDRL Positive 0 9 3 12 
(0.0 %) (0.48 %) (0.14 %) (0.23%) 


4% (Chandrasekaran et al, 2000; Srikrisna et al, 1999; 
Garg et al, 2001; Choudhari et al, 1995). 

The prevalence of seropositivity for anti-HCV 
was found to decline, in present study, from 0.81% in 
year 2006 to 0.58 % in 2007 and 0.44 % in 2008 which 
was lesser as compared to HBsAg positivity. 

HCV is transmitted primarily through blood 
exposure. In contrast to HBV, about 20 to 40% of HCV 
cases are acute and majority of them progress to chronic 
infection. The long term risk of developing cirrhosis 
and hepatocellular carcinoma is greater in HCV infected 
individuals than in those infected with HBV. Indian 
studies indicate that seroprevalence of HCV ranges 
between 0.4% to 1.09%. (Sharma et al, 2004; 
Chandrasekaran et al, 2000; Srikrishna et al, 1999 ; 
Gupta et al, 2004). 

The incidence of HIV seropositivity was 0.81% 
in 2006, 0.32 % in 2007 and 0.53 % in the year 2008. 
The seropositivity of HIV has decreased in last three 
years from 0.81 % to 0.53 %. The HIV seroprevalence 
in Indian scenario has been reported between 0.2% to 
1% (Sharma et al, 2004; Kaur & Basu, 2005). 

The risk of acquiring HIV from a window 
period donor based on testing for HIV antibody has 
been reported to be 1 in 4,93,000 units transfused in 
the US. It has been estimated that HIV-NAT (nucleic 
acid amplification technique) has reduced the window 
period from 16 days to 10 days and thus the residual 
risk following NAT implementation has diminished to 1 
in 9,86,000 units (Kaur & Basu, 2005; Schreiber et al, 
1996). The VDRL reactivity has shown minimal 
number of positive samples as compared to other 


People’s Journal of Scientific Research 


Transfusion transmitted infection in the present study 
ie. 0% in 2006, 0.48 % in 2007 and 0.14 % in year 
2008. In the present study incidence of HBsAg 
seropositivity was found to be the highest as compared 
to other transfusion —transmitted infections. Since the 
introduction of NAT in the screening procedure of blood 
donations, the estimated risk of HCV and HIV 
infections has decreased significantly . During the 
‘window period’of hepatitis B, detection of the IgM 
class of antibodies to the hepatitis B core antigen (Anti 
HBc — IgM) serves as a useful marker which indicates 
a recent infection. Therefore, it is strongly suggested 
that this marker must be utilized for screening of blood 
units to detect the hepatitis B during the window period. 
In this study the maximum and minimum prevalence 
rate of HIV was 0.81 % in 2006 and 0.32 “in 2007 
respectively. Though the reactivity for VDRL is minimal 
in present study ranging from 0.0 % to 0.48 % but it is 
essential to exclude high risk donors. Transfusion 
transmitted syphilis is not a major hazard of modern 
blood transfusion therapy. Only rare cases of 
transfusion transmitted syphilis have been documented. 
The rapid plasma reagin test is commonly used for 
screening the blood products for syphilis. It is not the 
transmission of syphilis that is worrisome,being a 
sexually transmitted disease, it’s presence points 
towards donor’s indulgence in “high risk” behavior and 
consequent higher risk of exposure to infections like 
HIV and hepatitis (Ness, 1991). The increased risk of 
TTI of HBV, HCV and HIV could be minimized by 
introduction of few more tests for screening of donor’s 
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sample. Introduction of nucleic acid amplification testing 
(NAT) for HCV, HIV, anti-hepatitis B core antigen 
(HBcAg) and IgM for hepatitis B infection is 
recommended to detect the infections during window 
period. 

To conclude, with the implementation of strict 
selection criteria of donor as per the guidelines laid 
down for blood banks in the gazette notification by the 
Government of India and use of sensitive laboratory 
screening tests, it is possible to decrease the incidence 
of seropositivity of transfusion-transmitted infections 
and improve the blood product safety. 
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Abstract: 

Bioproducts of Mushroom have multi beneficial effects for human welfare. Medicinal mushrooms are widely used 
as traditional medicinal ingredients for the treatment of various diseases and related health problems. Most of the medicinal 
extracts from mushroom are different forms of polysaccharides which strengthens the immune system with little or no side 
effect. Medicinal mushroom research has focused on discovery of compounds that can modulate positively or negatively 
the biological response of immune cells. 

The antimicrobial activity of various solvent extracts (40ug/ml) of Ganoderma lucidum was tested against six 
species of bacteria: Escherichia coli (MTCC-443), Staphylococcus aureus (MTCC-737), Klebsiella pneumoniae (MTCC- 
2405), Bacillus subtilis (MTCC-1789) Salmonella typhi (MTCC-531) and Pseudomonas aeruginosa (MTCC-779). Acetone 


extract exhibited maximum antibacterial activity (3 1.60+0.10), while the most susceptible bacterium observed was Klebsiella 


pneumoniae. 


Key Words: Ganoderma lucidum, extraction, bioactive compounds, antibacterial activity. 


Introduction: 

Ganoderma lucidum, a mushroom, is one of 
the most famous traditional Chinese medicinal herb. 
One interesting aspect of its performance is 
antimicrobial effect due to the extracts derived from 
this mushroom which contain bacteriolytic enzyme, 
lysozyme and acid protease (Klaus & Miomir, 2007). 
The mushroom attracts international attention as a 
valuable herb due to the wide variety of its biological 
activities, such as antitumor, immunomodulatory, 
cardiovascular, respiratory, antihepatotoxic and 
antinociceptive (active against pain) effect (Ha et al, 
2000; Chang & Mshigeni, 2001). It’s major compounds 
with significant pharmacological activities are ganoderic 
acid, triterpenes and polysaccharides. It is interesting 
that during the last three decades; more than 150 
triterpenes (Kim & Kim, 2002; Fang & Zhong, 2002) 
and more than 50 carcinostatic polysaccharides have 
been isolated and are known to be unique compounds 
in this mushroom. Therefore, G: /ucidum products with 
different triterpenes and polysaccharides or 
combinations of these two groups are most likely to 
result in different pharmacological activities (Leung et 
al, 2002). Anew class of compounds with nutritional 
and medicinal features extractable from either the 
mycelium or the fruiting bodies of mushrooms have been 
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referred to as “mushroom nutraceuticals”. G lucidum 
is rich in mushroom nutraceutical components with 
potential therapeutic values (Chang & Buswell, 1996). 


Material and Methods: 

The wood rotting fungal species of Ganoderma 
was collected from R.D. University Campus, Jabalpur 
from the exposed dead trunk and roots of Mangifera 
indica. Fruiting bodies were dried and specimen 
deposited in Mycological Research laboratory, (Fungal 
Germplasm Culture Collection, Accession number is 
FGCC-105) R.D. University, Jabalpur. The fresh 
culture of G /ucidum was obtained by tissue culture 
technique (Oei, 2005). 


Extraction of bioactive compounds from fruiting 
bodies of G lucidum: 

In the present study, the mushroom material 
was grounded to a fine powder with the help of pestle 
and mortar. Ten gram of mushroom powder was 
subjected to Soxhlet extraction using micro Kjeldahl 
apparatus (ASGI, India) for 10 hours using 100 ml each 
of the following solvents viz., ethyl alcohol, methanol, 
acetone and distilled water. The extracts were 
recovered by filtration and kept at 40°C for further 
analysis (Dulger & Gonuz, 2004). All the solvent 
extracted fractions were subjected to in vacuo 
desiccation at 40°C ina rotary vacuum evaporator 
(Buchi R - 300 Rotavapor, Buchi Co. Germany) to 
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remove any traces of solvents and to obtain residues. 
The test residues were prepared as stocks using 
distilled water (40u.g/ml) and were tested for their 
antibacterial activity by filter paper disc diffusion 
technique. 


Micro-organisms tested: 

From Microbial Type Culture Collection 
(MTCC), Chandigarh, six human pathogenic bacteria- 
Escherichia coli (MTCC-443), Staphylococcus 
aureus (MTCC-737), Klebsiella pneumoniae 
(MTCC-2405), Bacillus subtilis (MTCC-1789). 
Salmonella typhi (MTCC-531) and Pseudomonas 
aeruginosa (MTCC-779) were obtained (Accession 
numbers are depicted in brackets). Antibacterial activity 
was measured in terms of Inhibition Zone size (in mm) 
obtained after the incubation at 37°C+2°C for 24 hours. 


Antibacterial activity: 

Antibacterial activity of mushroom extract was 
carried out by the filter paper disc diffusion technique 
(Dulger & Gonuz, 2004). The bacterial colony was 
transferred into a tube containing 5 to 6 ml of Nutrient 
broth (HIMEDIA, India) and incubated at 35+2°C. 
To standardize the inoculum density fora susceptibility 
test, a BaSO, turbidity standard, equivalent to a 0.5 
McFarland standard was used (where turbidity was 0.5 
which is equal to approximately | to 2 x 108 cfu/ml) of 
bacterial cells. One millilitre inoculum suspension of 
known turbidity was applied on the dried surface of 
prepared Muller-Hinton Agar plate (HIMEDIA, India). 
The inoculated plates were left for 15-20 minutes at 
room temperature. Each disc was 6 mm in diameter. 
As reference, antibiotic Gentamycin sulphate (40ug/ 
ml) was used. All the plates were incubated in a 
Biological Oxygen Demand incubator (YORCO, India) 
at 35°+2°C. After 24 hours each plate was examined. 

Minimum inhibitory concentration (MIC) is 
defined as the lowest concentration which results in 
maintenance or reduction of inoculum viability over a 
period of 24 hours (Carson et al, 1995). During the 
course of investigation, MIC was determined for the 
acetone fraction of G /ucidum on selected test bacteria 
as acetone extracted fraction exhibited maximum zone 
of inhibition as determined by disc diffusion method 
(Table II). 


Statistical analysis: 
All experiments were performed thrice in 
completely randomized design (CRD) each, with three 
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replications per treatment (antibacterial activity). The 
data was subjected to analysis of variance (ANOVA) 
using Genstat statistical software. Means of three 
observations were compared with Duncan’s Multiple 
Range Test (DMRT) at P0.<05 for determining the 
statistical significance. 


Results: 

Result of the antibacterial activity of different 
extracts of concentration (40ug/ml) of G lucidum was 
determined by disc diffusion method as shown in the 
Table I. 

It is apparent from the table that acetone 
extract of the strain possessed strong antibacterial 
activity which was most inhibitory against K. 
pneumoniae (31.6040.10). The acetone extract was 
equally inhibitory against E. coli (27.40+0.19), B. 
subtilis (21.004£0.00) and S. typhi (20.60+0.14). But it 
was greatly reduced in case of S. aureus (18.00+0.20) 
and P. aeruginosa (10.20+40.14) at the same 
concentration. Methanolic extract of G lucidum was 
equally inhibitory to all the bacterial strains and exhibited 
antibacterial effect. Maximum inhibition halos were 
observed against K. pneumoniae (21.30+0.06) and EF. 
coli (20.10+40.20). The water and ethanolic extract were 
found to be not much effective against all the strains. 

The lowest MIC values were demonstrated 
by acetone extract against K. pneumoniae (4.33+0.33), 
followed by E. coli (8.17+0.48) and B. 
subtilis.(14.00£0.46); moderate values in case of S. 
aureus (19.00+40.00) and the highest MIC values were 
exhibited against P aeruginosa (21.30+0.34) and S. 
typhi (20.8040.87) as depicted in Table II. 


Discussion: 

Many antimicrobial compounds such as 
terpenes, lectins, polysaccharides etc. act on the 
bacterial cytoplasmic membrane (Lin & Chou, 1984; 
Yang et al, 2002). Various extracts of G lucidum have 
been found to be equally effective when compared with 
gentamycin sulphate. Dulger & Gonuz (2004) reported 
the antimicrobial properties of 4 different extracts of 
macrofungus (Cantharellus cibarius) against 50 
important human pathogens. He observed good 
antimicrobial activity with ethanol and acetone extracts 
against most of the pathogens. Cowan (1999) reported 
that the most active components are generally water 
insoluble, hence it is expected that low polarity organic 
solvents would yield more active extracts. In the 
present study the aqueous extract exhibited least 
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Table I: Showing antibacterial activity of different extracts of Ganoderma lucidum by Filter Paper Disc Diffusion Method. 


Test Bacteria Ethanol 


(40p:g/ml) 


Methanol 
(40,:g/ml) 


B. subtilis 19.00 + 10.00 + 
(MTCC 1789) 0.148 0.27% 
S. aureus 16.30+ a 
(MTCC 187) 0.20° 00 = 0:08 
S. typhi 17.00 + or 
(MTCC 531) 0.12 10,00 20-26 
E. coli 20.10 + “f 
(MTCC 1591) 0.20 10.60 + 0.28 
K. 
pneumoniae es 11.30 + 0.244 
(MTCC 2405) ; 
P. aeruginosa 10.00 + oe ‘ 
(MTCC 779) 0.26¢ Bots 
Standard 0.78 0.63 
Error 
LSD (P=0.05) 0.08 0.14 


Table II: Showing Minimum Inhibitory Concentration (MIC) 
values for acetone extract. 


Test Bacteria MIC values 
(mg/ml) 

Bacillus subtilis (MTCC 1789) 14.00+0.46> 
Staphylococcus aureus (MTCC 187) 20.80+0.872 
Salmonella typhi (MTCC 531) 19.00+0.002 
Escherichia coli (MTCC 1591) 8.17+0.48¢ 
Klebsiella pneumoniae (MTCC 2405) 4.3340.334 
Pseudomonas aeruginosa (MTCC 779) 21.30+0.342 
Standard Error 0.85 
LSD (P=0.05) 1.24 


LSD=Least Significant Difference. Experiment was conducted three 
times. Values are Mean + Standard Deviation. Mean value superscripted 
with same letter(s) along each column indicate no significant 
difference at P<0.05 as determined by Duncan’s Multiple Range 


Test (DMRT). 


antibacterial activity than the organic extracts. 
According to Gao et al (2003), Ganoderma lucidum 
and other Ganoderma species more often in 
combination with chemotherapeutic agents have been 
used to treat various bacterial diseases. Its 
polysaccharide components were found to be the 
bioactive principle which play an important role in 
antibacterial activity. Smania et al (2007) observed 
maximum antibacterial activity of methyl australate, a 
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Zone of inhibition (mm) (Mean + SD) 


Distilled 
Water 
(40,.g/ml) 


Gentamyci 
n sulphate 
(40p:g/ml) 


Acetone 
(40pg/ml) 


22.20 + 
a ab 
21.00 + 0.00 8.00 + 0.29 0.14> 
22.00 + 
id ab 
18.00 + 0.20: 8.00 + 0.12 0.18° 
20.60 + 0.14 7.00 + 0.18% Ogee 
0.122 
' . 31.50+ 
27.40+0.19%  8.30+0.22 he 
35.50+ 
b + a 
31.60 + 0.10 9.40 + 0.20 0.14 
. tle 28 .00+ 
10.20 + 0.14 6.20 + 0.22 0.284 
0.75 0.59 0.55 
0.26 0.10 0.38 


derivative from G lucidum against E.coli and P. 
aeruginosa followed by S. aureus. While least zone 
of inhibition was recorded for Bacillus species. Klaus 
& Miomir (2007) have studied the influence of various 
extracts isolated from G lucidum on E. coli, Bacillus 
species, S. aureus and Salmonella species. The 
aqueous fruiting body extract showed maximum zone 
of inhibition against Bacillus species while least zone 
of inhibition was reported for E. coli and Salmonella 
species. Yoon et al (1994) investigated the bioactivity 
of aqueous extracts from the fruiting body of G 
lucidum and found that the extracts also exhibited 
inhibitory activity towards Bacillus species. Extracts 
from G applanatum (Smania et al 1999) and G. 
pfeifferi (Mothana et al 2000) have been shown to 
possess significant antibacterial activity against E. coli. 
Sheena et al (2003) reported that methanol extract of 
Glucidum showed remarkable antibacterial activity 
against E. coli, Salmonella species and B. subtilis. 
Keypour et al (2008) investigated the antibacterial 
activity of a chloroform extract of G lucidum from 
Iran. The results of disc diffusion tests showed that 
the chloroform extract had growth inhibitory effects 
on B. subtilis and S. aureus. 

Smania et al (2007) observed MIC value of 
2mg/ml for E. coli and P. aeruginosa while |mg/ml in 
case of S. aureus and 0.25mg/ml for Bacillus species 
with G australate extract. Significantly high MIC of 
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an aqueous Ganoderma extract against B. subtilis 
(3.5mg/ml), Bacillus species (3.5mg/ml) have been 
reported by Yoon et al (1994). Keypour (2008) recorded 
MIC value of 8mg/ml for S. aureus and B. subtilis 
with chloroform extract of G lucidum. Results with 
present mushroom indicate the MIC values to be lower 
in comparison to MIC value obtained by other 
investigators, indicating that the acetone extract 
possesses more potential as an antibacterial agent at 
lower concentrations. 

Resistance to antibiotics is emerging in a wide 
variety of organism and multiple drug resistant 
organisms pose a serious threat to the treatment of 
infectious diseases. Hence, mushroom derived 
antimicrobial substances have received considerable 
attention in recent years. It is apparent from the present 
study that mushroom extracts from G /ucidum could 
be employed to combat several diseases caused by 
pathogenic microorganisms. 
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Abstract: 


The birth of a child with a caudal appendage resembling a tail generates an unusual interest and anxiety . True 
human tail is a rare event; less than 40 cases have been reported in the literature so far. It is defined as a caudal, vestigial, 
midline protrusion of muscle and adipose tissue with skin covering . We are reporting a case of true tail in a baby, a rare event 


in human. 


Key Words: Human tail, Genetic throwbacks 


Introduction: 

“Genetic storage is a nuance of evolution too 
often ignored. Many paleontologists believe that when 
a bone disappears in evolution, the genetic blueprint for 
that bone is also erased. But in fact evolution does not 
occur in this fashion. Recent advances in genetic 
research reveal that most species carry such blueprints 
that are “switched off’ and can’t express their code as 
fully formed tissue. In other words, when an organ has 
been “lost,” most of the time its blueprint is still there in 
genetic storage. A wealth of evidence supports this 
theory of re-expression by genes that have been turned 
off for millions of years. Most of it occurs in 
throwbacks, the rare appearance of ancient organs in 
species that, as a whole, had lost the anatomical features 
millions of generations earlier (Bakker, 1986). 


CaseReport: 

A 25 years old G.P,,,L, female with nine 
months amenorrhea with severe oligohydrominos was 
admitted to the hospital with complaint of pain in 
abdomen off & on. There was no history of any per 
vaginal leaking, diabetes mellitus or drug exposure 
during pregnancy. Her examination revealed fundal 
height of 32 weeks with clinically evident features of 
oligohydrominos. Her systemic examination & 
investigations were within normal limit. Ultrasonography 
revealed a single live intrauterine fetus of 36 weeks 
with severe oligohydrominos (Amniotic fluid index - 4) 
with lumbosacral meningocele. The labour was induced 
with misoprostol (25 gm every 3 hourly). A 2.0 kg 
male baby was delivered at our hospital with apgar 
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score of 7 and 8 at 1 and 5 minutes respectively. The 
general and systemic examination of neonate was 
normal except for meningocele in lumbosacral area and 
a soft tail like tissue mass just below it. Possibility of 
true neonatal tail versus pseudotail was considered. 
The neonate did not have any other congenital anomaly. 
There was no family history of any developmental or 
congenital anomaly. The soft tissue mass in the sacro- 
coccygeal region was tail like, soft, well circumscribed, 
measuring 10 cm in length and 0.5 cm thick 
Radiography and ultrasonography of spine showed 
spina bifida at the lumbosacral area. 

Patient was shifted to neonatal intensive care 
unit and planned surgery was undertaken by the 
neurosurgeon. Tail was removed and sent for 
histopathological examination and meningocele defect 
was repaired. Histopathology revealed that tail like 
structure contained skin, muscle and adipose tissue only 
Presently baby is one month old, accepting breast feeds 
and is weighing 2kg with no neurological deficit in lower 
limbs. 


Fig. I: Showing the Neonate with tail and lumbosacral meningocele 
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Fig. II: Photograph showing 1 month old infant (post -operative) 


Discussion: 

Human embryos have a tail that measures 
about one-sixth of the size of the embryo itself (Ledley, 
1982). The embryonic human tail is composed of several 
complex tissues besides the articulating vertebrae 
including a secondary neural tube (spinal cord), a 
notochord, mesenchyme and tail gut. It is endowed with 
voluntary muscles in the core, blood vessels, nerve 
fibers, nerve ganglion cells and specialized pressure- 
sensing nerve organs. The tail is covered by normal 
skin, replete with hair follicles, sweat and sebaceous 
glands. By the eighth week of gestation, the sixth to 
twelfth vertebrae are completely eaten up by white 
blood cells with shrinking of the fourth and fifth 
vertebrae, and all that remains is the bone that is our 
fused coccyx, buried underneath the skin. Coccyx does 
not protrude externally, but retains an anatomical 
purpose of providing an attachment for muscles like 
the gluteus maximus. 

The developmental tail is thus a human vestigial 
structure (Alashari & Torakawa, 1995; Dao & Netsky, 
1984). Infrequently, a child is born with a “soft tail”, 
which contains no vertebrae, but only blood vessels, 
muscles and nerves. There are very few documented 
cases of tail containing cartilage or up to five vertebrae. 
Modern procedures allow doctors to eliminate the tail 
within short period after birth. Some of _ these tails 
may in fact be sacrococcygeal teratomas. The longest 
human tail on record belonged to a twelve-year-old 
boy living in what was then French Indochina, which 
measured 229 mm. A man named Chandre Oram, who 
lives in West Bengal, is famous because of his 330 mm 


People’s Journal of Scientific Research 


--- R Kansal, N Agrawal, S Khare, A Khare, S Jain & BM Singhal 


long tail (Kabra et al, 1999). 

Caudal appendages are unusual malformations 
and are divided into true tails and pseudotails (lipoma, 
teratoma, myelomeningocoele and parasitic fetus). 
Simple surgical excision of true tail has been advocated 
(Spiegelmann et al, 1985). However, recent reports 
emphasize the associated midline anomalies that might 
change the surgical approach in these patients (Ohhara, 
1980; Belzberg et al, 1991; Matsumoto et al, 1994). It 
is important to make distinction between true and 
pseudotail in lumbosacaral region since the treatment 
and prognosis are different. 

In contrast to vertebrate animals, a true tail in 
human is vestigial and never contains vertebrae. It has 
been suggested that true tail is a dermal appendage 
coincidentally located in the sacrococcygeal region and 
can be located 1.5 cm to one side of the midline. Though 
anomaly occurs in both sexes, a slight predominance 
in males is known and it affects all races (Parsons, 
1960). Familial cases have been reported (Dao & 
Netsky, 1984). In 29% of cases caudal appendages 
are reported to be associated with other congenital 
anomalies (Durbow et al, 1988). Spina bifida is the most 
frequent coexisting anomaly. Cleft palate was reported 
once (Lundberg & Parsons, 1962). Spinal dysraphism 
should be excluded in all patients with caudal 
appendages prior to excision since neurosurgical 
intervention may be required (Belzberg et al, 1991; 
Matsumoto et al, 1994). A thorough neurological 
examination and imaging studies of the vertebral column 
are recommended to exclude this possibility (Kabra et 
al, 1999). Our patient had lumbosacral meningocele. 
Several previous reports documented movement and 
contraction of tail (Dao & Netsky, 1984), whereas other 
reports indicated lack of movement of the tail (Alashari 
& Torakawa, 1995). In the present case no movement 
and contraction of tail was observed. 

Microscopic examination of all true human tail 
showed skin covering a core of adipose tissue, collagen 
fibers and skeletal muscle fibers. No bone or cartilage 
has been documented. An associated lipoma (Belzberg 
et al, 1991), lipomeningocele (Belzberg et al, 1991; 
Matsumoto et al, 1994), capillary hemangioma (Parsons, 
1960), or juvenile hemangioendothelioma (Lundberg & 
Parsons, 1962), well developed neurones, glial fibers 
and calcification have been reported (Belzberg et al, 
1991). 

After excluding associated spinal deformities, 
surgical removal is the treatment of choice. A thorough 
histopathological examination of the mass is 
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recommended to exclude teratomatous growth or other 
neoplasms (Alashari & Torakawa, 1995). 
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Polycystic Kidney in a Foetus 
B. Narasinga Rao, M. Pramila Padmini 
Department of Anatomy, Maharajah’s Institute of Medical Sciences, Nellimarla-536217 (A.P.) 
Abstract: 
Polycystic kidney disease is one of the life-threatening inherited disorder summated by the development of 
bilateral or unilateral renal cysts that might lead to renal failure in due course of time. This disorder affects 1 in 1000 live 


births. A still born male human foetus of 31 weeks gestation was brought from one of the private nursing homes by post 
graduate students for study of foetal anomalies as part of their project work. During dissection of the foetus, the kidneys 


were found to be of 8 cms in length and 5.5 cms in width which were almost of the adult size. 
The kidneys were subjected to histological examination. Microscopic examination revealed scanty cortical areas 
with glomeruli and proximal convoluted tubules with large cystic cavities at the juxta cortical regions. 


Key Words: Cystic cavities, glomeruli, renal cysts. 


Introduction: 

Polycystic kidney disease (PKD), a common 
genetic cause of chronic renal failure in children and 
adults, is characterized by the accumulation of fluid- 
filled cysts in the kidney and other organs. Polycystic 
kidney disease can be inherited as an autosomal 
dominant trait (ADPKD) or an autosomal recessive 
trait (ARPKD). Autosomal dominant trait PKD is a 
common disease that occurs both in children and adults, 
whereas autosomal recessive trait PKD is uncommon 
and occurs primarily in neonates and children. The gene 
responsible for autosomal recessive polycystic kidney 
disease (PKHD1) has recently been identified on short 
arm of chromosome no. 6 (Verghese, 2006). Autosomal 
recessive trait PKD occurs in 1 in 6000 to 1 in 40,000 
live births (Zerres et al, 1998). Disease was first 
recognized in 1902; however, the histology was not 
reported until 1947 (Verghese, 2006). The primary 
defect in autosomal recessive PKD is linked to ciliary 
dysfunction. It is also associated with growth 
retardation, urinary tract infection and hyponatremia 
(Verghese, 2006). 


Case Report: 

A 30 year old female gravida II para-I delivered 
a still born male fetus of 31 weeks gestational period 
in a private nursing home and was brought to the 
Department of Anatomy, Maharajah’s Institute of 
Medical Sciences, Nellimarla, by postgraduate students 


as a part of their project work for congenital anomalies. 
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There was no history of consanguinity amongst the 
parents. First born was a male child who had no 
congenital abnormality. Besides the detailed family 
history for congenital anomalies, a detailed antenatal 
& post natal history was recorded. After fixation, the 
abdomen of the still born foetus was opened for study. 
Kidneys were examined macroscopically and then 
were subjected to histological examination. 

The antenatal period was uneventful. The cord 
blood was collected by the nursing home authorities at 
the time of delivery. Chromosomal analysis was done 
but Gene mapping was not done. 

On gross examination the kidneys on both sides 
showed lobulations and enlargement. The length of both 
the kidneys was 8 cms while breadth was 5 and 5.5 
cms on right and left sides respectively at the hilum. 
The right and left kidneys weighed 80 and 85 gms 


respectively (Fig. I). 


Fig. I: Arrows showing bilateral enlargement of kidneys. 
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Coronal section of kidneys showed bilateral 
symmetrical cystic dilatations. The cysts were sub- 
cortical. The cortico-medullary junction was not distinct 
due to cystic transformation of medulla causing 
distortion of renal columns (Fig. II). 


Cystic dilatations 


Cortex 
Junction 


Fig. II: 
corticomedullary junction. 


Arrows showing cystic cavities, cortex, medulla & 


On histological examination, cortex revealed 
areas of glomeruli with dilated proximal and distal 
convoluted tubules. Cortico-medullary junction revealed 
large cavities and medulla showed very large dilated 
sections of collecting tubules (Fig. III). 

There was distortion of glomerular membrane 
and an increase in the urinary spaces (Fig. IV). Proximal 
convoluted tubules were dilated and their normal 
architecture was lost. No difference was appreciated 
in the cytology of proximal and distal convoluted tubules 
(Fig.V). 

In longitudinal sections, medulla showed dilated 
descending and ascending limbs of loop of Henle and 
its lining epithelium was completely distorted. Collecting 
tubules were not clearly demarcated (Fig. VI). Dilated 
collecting tubules showed distorted lining epithelium 
which was cuboidal and multilayered. Closely packed 
mesenchymal cells along with sections of blood vessels 
were observed in the interductular area (Fig. VII). 
Other organs did not show any abnormality. 


Discussion: 

The permanent kidney develops from two 
sources, one in the mesoderm of sacral part of 
nephrogenic cord and other from the ureteric bud, a 
diverticulum arising from the mesonephric duct. 
Further, development involves epithelial mesenchymal 
interaction. Epithelium of ureteric bud interacts with 
mesenchyme of metanephric blastema. The 
mesenchyme expresses a transcription factor that 
makes this tissue competent to respond to the induction 
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Sections of glomeruli 


Cystic 
dilatations, 4 


Dilated collecting tubules 


Fig. HI: Arrows showing cystic dilatations, sections of glomeruli & 
dilated collecting tubules (H & E, 10X). 


Distorted glomerular membrane 


Fig. IV: Arrow showing a distorted glomerular membrane (H & E, 
40X). 


of ureteric bud. In the autosomal recessive polycystic 
kidney disease, cysts occur from collecting ducts, due 
to deficient or non-responsive cell adhesion molecules, 
syndecan and E-catherin which are essential for 
condensation of mesenchyme to epithelium (Sadler, 
2006). 

All typical cases of autosomal recessive PKD 
are due to mutations of PKHD1 gene on chromosome 
no. 6p21.1 (short arm p of chromosome no. 6, band 21, 
region 1). The autosomal recessive polycystic kidney 
presents as bilateral enlarged kidneys and severe renal 
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convoluted tubule (DCT; H & E, 40X). 


Dilated collecting tubules 


TA Dilated collecting 
tubules 


Mesenchymal cells —_ Blood vessels 


epithelium 
Fig. VII: Arrows showing dilated collecting tubule, mesenchymal 


cells and blood vessels (H & E, 40X). 
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failure (Deget et al, 1995). In the present case also the 
kidneys were bilaterally enlarged and were of 
approximately the adult size. 

According to the history taken, the pedigree 
chart was drawn as below. It shows that the polycystic 
kidney disease was seen only in this generation. 


3% 
obi 


Pedigree chart: Arrow showing the still born PKD affected proband. 


Since, the polycystic kidney disease has not 
been observed in the parents and preveious generations, 
the mode of inheritance may be autosomal recessive 
or may be a new mutation. Chromosomal analysis was 
found to be 46 XY. 

The renal cystic disease typically begins in 
utero and manifests as fusiform dilatation of collecting 
ducts that radiate from medulla to cortex (Blyth & 
Ockenden, 1971). The present study is in agreement 
with the study cited above. 

Qian et al (2005) observed that histologically 
kidney showed simple cysts lined by a single layer of 
epithelial cells, multilayered cysts lined by a hyper- 
plastic epithelium. The present histological study also 
confirms the cysts with single layer as well as 
multilayered epithelium. 


Conclusions: 

It is a case of autosomal recessive PKD as it 
has affected the foetus in utero. The kidneys were 
lobulated and were of the adult size. 

Cystic dilatations were seen through out the 
cortex and medulla macroscopically. Reniform shape 
was maintained most probably, due to the fact that the 
cysts were present in collecting ducts and were of 
<5 mm in size. 
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Recurrence of Peripheral Ossifying Fibroma: A Case Report 


Aena Jain, Deepa D 
Department of Periodentics, Subharti Dental College, Delhi-Haridwar By Pass Road, Meerut-250002 (U.P) 


Abstract: 


The peripheral ossifying fibroma (POF) is a reactive gingival overgrowth occurring frequently in the maxillary 
anterior region in teenagers and young adults. They are pink to red in colour, firm to quite hard in consistency depending 
on the amount of bone they contain. As they enlarge, they may become ulcerated. They are commonly associated with 
poor oral hygiene and early periodontal disease. In the majority of cases there is no marked underlying bone involvement 
visible on the radiograph. Here, we report a case of peripheral ossifying fibroma which had recurred after the surgical 


excision. 


Key Words: Peripheral cementifying fibroma, Peripheral fibroma with calcification, Calcifying fibroblastic 


granuloma. 


Introduction: 

Peripheral ossifying fibroma is a common 
gingival growth usually arising from the interdental 
papilla. Trauma or local irritants such as dental plaque, 
calculus, micro-organisms, masticatory forces, ill-fitting 
dentures and poor quality restorations have been 
implicated in the etiology of peripheral ossifying fibroma 
(Kumar et al, 2006). Peripheral ossifying fibroma 
appears as a nodular mass, either pedunculated or 
sessile. The colour ranges from red to pink and the 
surface is frequently but not always ulcerated. It is 
more commonly seen in 1* and 2" decades of life and 
has a female preponderance. There is a slight 
predilection for the maxillary arch and in the incisor 
cuspid region (Neville et al, 2002). 

In majority of cases there is no underlying bone 
involvement visible on the radiograph. However, on rare 
occasions, there may be superficial erosion of bone. 
The lesions should be surgically excised and submitted 
for microscopic examination for confirmation of the 
diagnosis. The lesion may recur after excision and in 
fact repeated recurrences are not uncommon (Das & 
Azhar, 2009). In the series of Cundiff 16% of cases 
recurred, while in a series of 50 cases reported by 
Eversole & Rovin, the recurrence rate was 20% (Das 
& Azhar, 2009). 

Here, we present a case of peripheral ossifying 
fibroma which had recurred after surgical excision in 
the mandibular right second premolar and first molar 
region. 


Corresponding Author: Dr. Deepa D., Department of Periodentics 
Subharti Dental College, Delhi-Haridwar By Pass Road, Meerut- 
250002 (U.P) 

Phone No.: 09639923588, 0121-3058030 

E-mail : deepa_arun@rediffmail.com 


People’s Journal of Scientific Research 


Case Report: 
A 17 year old female reported to the Department 
of Periodontics at Subharti Dental College, Meerut, with 
the chief complaint of gradually increasing gingival 
swelling in the right lower back tooth region. Patient 
had undergone surgical excision of gingival overgrowth 
10 months back, but the growth had recurred. 
Intra-oral examination revealed a swelling on 
the buccal gingiva in relation to the mandibular right 
second premolar and first molar region. The lesion was 
asymptomatic, sessile and firm in consistency. The 
overgrowth was dome shaped; overlying mucosa was 
reddish pink in colour. The growth was approximately 
1.5cmx2cm in size. No ulceration was observed. The 
mass was not fixed to underlying bone (Fig. I). 


Fig. I: Pre-operative photograph showing gingival swelling in relation 
to the right lower second premolar and first molar. 


Radiographic examination revealed widening 
of periodontal ligament space with thickening of lamina 
dura (Fig. II). Blood examination revealed normal 
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values. Clinically, the differential diagnosis included 
pyogenic granuloma, peripheral ossifying fibroma and 
peripheral giant cell granuloma. 


Fig. II: Radiograph showing widening of periodontal 
ligament space 


Treatment: 

The irritating factors (plaque & calculus) were 
eliminated by thorough scaling and root planing. Under 
local anaesthesia, complete surgical excision of the 
gingival growth was performed. Excision also included 
removal of the base of the lesion with reflection of 
flap to ensure the complete removal of the lesion and 
to prevent further recurrence. Since there was a history 
of recurrence, thorough gingival curettage was also 
done. The excised mass was sent for histopathological 
examination. Patient was motivated and educated to 
maintain his oral hygiene. Patient was called after 15 
days; healing was uneventful (Fig.IV). Oral hygiene 
instructions were reinforced; patient is still under 
follow-up. 

Histopathological examination of the specimen 
revealed non-keratinized stratified squamous epithelium 
which was discontinuous and ulcerated in some areas. 
Underlying fibrous connective tissue showed intense 
infiltration by chronic inflammatory cells. Fibro-cellular 
connective tissue revealed spicules of bone formation 
and high degree of cellularity where the cells were 
found to be plump and active. All these findings were 
suggestive of peripheral ossifying fibroma (Fig. III). 


Discussion: 

Peripheral ossifying fibroma (POF) is a 
common gingival growth where is thought to be either 
reactive or neoplastic in nature. It has been suggested 
that the peripheral ossifying fibroma represents a 
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Fig. III: Photograph showing ulcerated stratified squamous 
epithelium with connective tissue containing inflammatory 
cells (H &E, 40X) 


Fig. IV: Post-operative clinical picture showing normal 
gingiva in relation to the right lower second premolar and 
first molar. 


separate clinical entity rather than a transitional 
form of pyogenic granuloma, peripheral giant cell 
granuloma or irritation fibroma (Bhaskar & Jacoway, 
1986). Eversole & Rovin (1972) reported the similar 
sex and site predilection for pyogenic granuloma, 
peripheral giant cell granuloma and peripheral ossifying 
fibroma and a similar clinical and histological features. 
They opined that these lesions could simply be varied 
histological responses to irritation. Gardner (1982) 
stated that cellular connective tissue of POF is so 
characteristic that a histological diagnosis can be 
made with confidence, regardless of the presence or 
absence of calcification. 

Peripheral ossifying fibromas contain areas of 
fibrous connective tissue, endothelial proliferation and 
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mineralization. Endothelial proliferation can be profuse 
in the areas of ulceration, which can be misleading in 
clinical diagnosis, as the lesion may appear to be 
pyogenic granuloma. The mineralized component of 
peripheral ossifying fibroma varies from 23% to 75% 
(Farquhar et al, 2008). 

Though, the etiopathogenesis of peripheral 
ossifying fibroma is uncertain, an origin from the cells 
of the periodontal ligament has been suggested by 
Kumar et al, (2006). Their reasons for such hypothesis 
include occurrence of the peripheral ossifying fibroma 
in the gingiva (interdental papilla), the proximity of the 
gingiva to the periodontal ligament and the presence of 
oxytalan fibers within the mineralized matrix of some 
lesions. Excessive proliferation of mature fibrous 
connective tissue is a response to gingival injury, gingival 
irritation, subgingival calculus or foreign body in the 
gingival sulcus. Chronic irritation of the periosteal and 
periodontal membrane causes metaplasia of the 
connective tissue which initiates formation of bone or 
dystrophic calcification. It has, therefore, been 
suggested that lesion may be caused by fibrosis of 
granulation tissue (Kendrick & Waggoner, 1996). 
Hormonal influences may play a role, as it has higher 
incidence among females, increasing occurrence in the 
second decade and declining incidence after the third 
decade (Kenney et al, 1989). In only 2% of cases, 
neoplasm was considered in its differential diagnosis 
(Zhang et al, 2007). 

The recurrence rate of peripheral ossifying 
fibroma has been considered high for reactive lesions. 
The rate of recurrence has been reported to vary from 
8.9% to 20 % (Bhaskar & Jacoway, 1966; Kenney et 
al, 1989; Eversole & Rovin, 1972). It probably occurs 
due to incomplete initial removal, repeated injury or 
persistence of local irritants. The average time interval 
for the first recurrence is 12 months (Das & Azhar, 
2009). 


Conlusion: 

Peripheral ossifying fibroma is a_ slowly 
progressing lesion, the growth of which is generally 
limited. Many cases will progress for long periods 
before patient seeks treatment because of the lack of 
symptoms associated with the lesion. Discussion of the 
differential diagnosis should be done tactfully to 
prevent unnecessary distress to the patient and 
family. Treatment consists of surgical excision and 
scaling of adjacent teeth. Without treatment they can 
increase in size and interfere with normal chewing and 
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swallowing. Hence, early diagnosis and prompt 
treatment is required. 
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Abstract: 


Excessive gingival pigmentation is a major esthetic concern for many people. Though, it is not a medical problem, 
many people complain of dark gums as unesthetic. Esthetic gingival depigmentation can be performed in such patients with 
excellent results. A case is reported here in which a simple and effective surgical depigmentation was performed without the 


use of any sophisticated instruments or apparatus. 


Key Words: Depigmentation, Gingiva, Scalpel Surgery, Physiologic Pigmentation, Melanin. 


Introduction: 

Physiological pigmentation of the oral mucosa 
is clinically manifested as multifocal or diffuse melanin 
pigmentation with variable amount in different ethnic 
groups (Cicek,2003) . Melanin hyperpigmentation of 
gingiva usually does not present as a medical problem, 
but many patients may consider their black gums to be 
unaesthetic. This problem is aggravated in patients with 
a “gummy smile” or excessive gingival display while 
smiling. Gingival depigmentation is a periodontal plastic 
surgical procedure whereby the _ gingival 
hyperpigmentation is removed or reduced by various 
techniques. The foremost indication for depigmentation 
therapy is the demand by a person for improved 
esthetics. 

Demand for cosmetic therapy of gingival hyper 
pigmentation is common. Various methods as 
gingivectomy (Bergamaschi et al,1993), gingivectomy 
with free gingival autografting (Tamizi & Taheri, 1996), 
acellular dermal martrix allografts (Pontes et al, 2006), 
electrosurgery (Gnanaesekhar & Al-Duwairi, 1998), 
cryosurgery (Yeh, 1998), abrasion with diamond bur 
(Bishop, 1994), and various types oflasers (Stabholz et 
al , 2003) have been used for cosmetic therapy of 
gingival melanin depigmentation. 

The present case report, describes a simple 
and effective surgical depigmentation technique that 
does not require sophisticated instruments or apparatus 
yet yields esthetically acceptable results along with 
patient’s satisfaction. 


Case Report: 
A 27-year old female patient visited the 
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department of Periodontics with the chief complaint 
of “black” coloured gums (Fig.I). Her oral examination 
revealed that she had deeply pigmented gingiva from 
right first premolar to left first premolar. The patient 
requested for any kind of esthetic treatment which 
could make her “black” coloured gums look better. 


Fig.I: Pre-operative picture of 27 year old female complaining of 
black coloured gums. 


A scalpel surgery with bur abrasion was 
planned to perform the depigmentation. The entire 
procedure was explained to the patient and written 
consent was obtained. A complete medical, family 
history and blood investigations were carried out to 
rule out any contraindication for surgery. Local 
anesthesia was infiltrated in the maxillary anterior 
region from premolar to premolar (Lignocaine wih 
adrenaline in the ratio 1:100000 by weight). A Bard 
Parker handle with a No.15 blade and a high speed 
hand piece with diamond bur were used to remove the 
pigmented layer (Fig. II). Pressure was applied with 
sterile gauze soaked in local anesthetic agent to control 
hemorrhage during the procedure. After removing the 
entire pigmented epithelium along with a thin layer of 
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Fig. II: No.15 blade being used to remove the pigment layer in 


maxillary anterior gingiva. 


connective tissue with the scalpel, abrasion with 
diamond bur was done to get the physiological contour 
of the gingiva, the exposed surface was irrigated with 
saline. While using the bur minimal pressure was 
applied with feather light brushing strokes and without 
holding bur in one place. Care was taken to see that 
all remnants of the pigment layer was removed. The 
surgical area was covered with a periodontal dressing 
(Fig. ID). Post-surgical antibiotics (Amoxicillin 500mg, 
thrice daily for five days) and Analgesics (ibuprofen 
with paracetemol, thrice daily for three days) were 
prescribed. The patient was advised to use 
chlorhexidine mouthwashe 12 hourly for one week, 


Fig.III: Operative area covered with Periodental dressing. 


The patient was reviewed at the end of 1 week. 
The healing process was proceeding normally and 
patient did not report any discomfort (Fig. IV). The 
patient was asked to continue the chlorhexidine 
mouthwash for another week. At the end of 1 month, 
re-epithelialization was complete and healing was found 
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to be satisfactory. Patient had no complaints of post- 
operative pain or sensitivity. However, certain localized 
areas of repigmentation were seen. At the end of 6 
months, the gingiva appeared healthy and no further 
repigmentation was seen ( Fig-V). 


Fig.v: 6 months post-operative picture showing healthy 
gingiva with no increase in extent of repigmented 
areas. 


Discussion: 

Oral pigmentation occurs in all races of man. 
There are no significant differences in oral pigmentation 
between males and females. The intensity and 
distribution of pigmentation of the oral mucosa is 
variable, not only between races, but also between 
different individuals of the same race and within 
different areas of the same mouth. Physiologic 
pigmentation is probably genetically determined, but as 
Dummet (1960) suggested, the degree of pigmentation 
is partially related to mechanical, chemical, and physical 
stimulation (Cicek, 2003). 
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Melanin pigmentation is frequently caused by 
melanin deposition by active melanocytes located mainly 
in the basal layer of the oral epithelium. Pigmentations 
can be removed for esthetic reasons. Different 
treatment modalities have been used for this aim 
(Pontes et al, 2006). The selection of a technique for 
depigmentation of the gingiva should be based on 
clinical experience, patient’s affordability and individual 
preferences. 

Electrosurgery requires more expertise than 
scalpel surgery. Prolonged or repeated application of 
current to tissue induces heat accumulation and 
undesired tissue destruction. Contact with periosteum 
or alveolar bone and vital teeth should be avoided 
(Ozbayrak et al, 2000). 

Cryosurgery is followed by considerable 
swelling, and it is also accompanied by increased soft 
tissue destruction. Depth control is difficult, and optimal 
duration of freezing is not known, but prolonged freezing 
increases tissue destruction (Almas & Sadiq, 2002). 
Depigmentation with lasers achieves good results, but 
they require sophisticated equipment, occupies large 
space and is expensive. A free gingival graft can also 
be used to eliminate the pigmented areas. However, it 
requires an additional surgical site (donor site) and color 
matching (Mokeem, 2006). These treatment modalities, 
however, are not widely accepted or popularly used. 

Scalpel surgical technique is highly recom- 
mended in consideration of the equipment constraints 
that may not be frequently available in clinics (Almas 
& Sadiq, 2002). It is known that the healing period for 
scalpel wounds is faster than other techniques. 
However, scalpel surgery may cause unpleasant 
bleeding during and after the operation, and it is 
necessary to cover the exposed lamina propria with 
periodontal dressing for 7 to 10 days (Almas & Sadiq, 
2002). 

Post surgical repigmentation of gingiva has been 
previously reported. Repigmentation is described as 
spontaneous and has been attributed to the activity and 
migration of melanocytic cells from surrounding areas 
(Mokeem, 2006). In the present case, certain localized 
areas of repigmentation were seen at the end of 1 
month. At the end of 6 months, no further repig- 
mentation was seen. The case is being followed up to 
estimate further the extent and rate of repigmentation. 


Conclusion: 
The depigmentation procedure was successful 


and the patient was satisfied with the result. Thus, we 
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conclude that depigmentation of hyperpigmented gingiva 
by scalpel surgery with bur abrasion is simple, easy to 
perform, cost effective and above all it causes less 
discomfort and is esthetically acceptable to the patient. 
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Abstract: 


There are many techniques for treating congenital blepharoptosis. A new surgical technique for ptosis with poor 
levator function in which Seiff Silicone Suspension set is used in frontalis sling procedure is described in a 12 year old 
female child with simple unilateral congenital blepharoptosis. This procedure requires less surgical time, provides good 
cosmesis and early recovery. 


Key Words: Congenital blepharoptosis, silicone sling, frontalis suspension, fascia lata. 


Introduction: 

Congenital blepharoptosis results from a 
developmental dystrophy of the levator muscle of 
unknown aetiology. Frontalis muscle suspension is the 
gold standard for the treatment of congenital ptosis with 
poor levator function (Wagner et al 1984, Clauser et al 
2006). It creates a linkage between the frontalis muscle 
and the tarsal plate of the upper eyelid. There have 
been various modifications of performing the sling 
procedure in the recent past (Goldberger et al 1991, 
Dailey et al 1991). Anumber of sling materials namely 
autologous fascia lata, preserved fascia lata, non 
absorbable suture material, mersilene mesh etc have 
been tried (Wasserman et al 2001, Ben Simon et al 
2005, Salour et al 2008). In this patient silicone frontalis 
sling was used for correction of ptosis with a good Fig I: Clinical photograph of the patient showing severe 
result. ptosis in left eye. 


Case Report: 

A 12 year old female child presented with 
severe congenital ptosis with amblyopia in left eye 
(Fig.]). Her vision in right eye was 20/20 whereas in 
left eye it was 20/200. She was operated under general 
anesthesia. The pentagon shape was marked over the 
upper eye lid skin with a marker (Fig.I]). The amount 
of upper lid elevation needed was decided on table. 
Two incisions were marked just above the lash line 
each about 3mm long. The incisions were centered 
approximately 6mm nasal and temporal to the point 
directly above the centre of cornea. Three eyebrow 
incisions were given. The central stab incision of about 
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2mm was put 5mm above the eye brow. The medial 
and lateral brow incisions were given just above the 
eyebrow, medial and lateral to their respective lid 
incisions. Sterile Seiff silicone frontal suspension set 
was then taken. It has a long silicone tube with stainless 
hollow rods on both ends with moderately sharp ends. 
The silicone sling of the set measures about 23.5cm 
and the rod measures about 6.3cm. One end of the 
tube was advanced through the supra eyebrow stab 
incision in the muscle plane. Then it was guided through 
the lateral eyebrow and eyelid incisions. Once the lateral 
eyelid incision was reached, the needle was turned 
horizontally to pass through the medial lid incision and 
then to nasal eyebrow incision. Care was taken to 
maintain the muscle plane all throughout the procedure. 
Finally needle was brought back to the supra eyebrow 
stab incision and exteriorized. Lid margin height was 
adjusted according to the amount of correction 
(Fig. IID. 


Fig. III: The silicone sling is passed from the temporal 
eyebrow incision to the middle suprabrow incision. 


The two ends of the silicone band were tied, creating 
minimum 4 knots (Fig.IV). The knots were buried 
below the subcutaneous layer. 

Astay suture was placed with 6/0 vicryl suture 
to secure the knot in position. The single supra eye 
brow stab incision was closed with silk suture. Mild 
pressure bandage was done with antibiotic eye ointment 
for 24 hours. Lubricating eye drops and ointment were 
prescribed in post-operative period. The patient was 
followed for 6 months. Good cosmetic correction was 
achieved (Fig.V). 
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Fig. IV: The two ends of the silicone band are tied, creating 
a simple square knot. 


Fig. V: Post operative photograph of the patient showing 
ptosis correction in left eye. 


Discussion: 

The advantage of silicone frontalis sling is that 
it requires small skin incisions and less surgical time. 
This technique can be performed in all eyes with ptosis 
and poor levator function, which necessitates frontalis 
sling. Autologus fascia lata has been proven to be the 
material of choice in sling surgery for ptosis. (Lee et al 
2009; Leibovitch et al 2003) Some known complications 
of harvesting fascia lata include an unsightly scar in 
the thigh region, hematoma formation, keloid formation 
and herniation of the muscle belly. (Grover et al 2005) 
The silicone material for frontalis sling has been tried 
successfully (Carter et al 1996; Morris et al 2008). It 
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has many advantages. It cuts down the valuable 
operating time.Complications associated with harvesting 
the fascia lata were not observed. It has greater 
elasticity compared to fascia lata. Post operatively 
silicone band can be easily adjusted if there is under or 
over correction of ptosis. It is easily available and 
relatively cheaper priced thus making it one of the more 
economical options for the patient. Lee et al (2009) 
compared the results of silicone band with preserved 
fascia lata for frontalis sling operation in congenital 
ptosis and found better cosmetic results and lower 
recurrence rate with silicon band. 

Simple learning curve, good cosmesis, less 
number of sutures with better functional results, while 
retaining the usual advantage of standard sling 
procedure are the unique feature of this technique. 
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Abstract: 


Transposition of teeth is a developmental anomaly manifested by a positional interchange of two permanent teeth. 
Itis often associated with hypodontia, peg lateral crowding, severe rotation and malformation like dilaceration and missing 
teeth, retained teeth and even with impaction which are clinically important for diagnosis as well as treatment plan. However, 
this case is a deviation from the afore mentioned group of associated anomalies. Surprisingly, in this case bilateral maxillary 
canine — premolar transposition is associated with idiopathic resorption of the crown of the second mandibular molar. The 


persistence of only the caudal part of the tooth in such a case merits denoting it as ‘Caudodontia’ by us. 


Key Words: Caudodontia, Canine — Premolar transposition, Class I molar. 


Introduction: 

Transposition of teeth is a developmental 
anomaly manifested by a positional interchange of two 
permanent teeth. Management of this condition is a 
challenging area for orthodontists. Obviously, an in depth 
analysis of its etiopathogenesis is required. It is important 
to focus on common as well as rare cases of 
transposition. It is well known that transposition is often 
associated with hypodontia, peg lateral, crowding, 
severe rotation and malformation like dilaceration and 
missing teeth, retained teeth and even with impaction 
of tooth which are clinically important for diagnosis as 
well as treatment plan (Shapira & Kuftinec, 2001). This 
case is a deviation in a group of related anomalies. 
Transposition here is associated with idiopathic 
resorption of the crown of mandibular second molar. 


Case Report: 

A 13 years old boy reported to the Orthodontics 
and Dentofacial Orthopaedics Department of Faculty 
of Dental Sciences, C.S.M. Medical University, 
Lucknow, with the complaint of irregular teeth. Clinical 
examination showed Angle’s class-I molar relationship 
along with maxillary bilateral canine -premolar 
transposition and retained deciduous cuspids. In this 
positional anomaly, the transposed maxillary canines 
were found blocked out facially between first and 
second premolars. The canines were slightly rotated 
mesiofacially and first premolars were tipped distally 
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and rotated mesiopalatally. Maxillary deciduous canines 
were present creating a transient arch space deficiency 
(Fig. I. A-E). 

Solitary affected mandibular 2"! molar, which 
was not erupted and showed radiographic signs of 
idiopathic resorption of whole coronal structure. Caries 
was ruled out because of non-exposure in oral cavity 
(Fig. II. A-C). The patient had no history of pain or 
trauma in relation to the affected molar. 

Complete resorption of coronal part of the 
lower molar (Fig. III. A-B) poses a specific problem 
for conservative and prosthodontic approach. For the 
persistent part of the tooth the term Caudodontia 
(Caudal + odontia = Caudodontia) was coined by us. 


Treatment: 

For the management of maxillary canine — 
premolar transposition there are three options: 
(Ngan et al, 2004) 

1. Positional correction of maxillary canine and 
premolar. 

2. Extraction of premolar to accommodate 
canine. 

3. Alignment of canine and premolar in the 
transposed condition. 


We have planned to align the teeth in their 
ideal position to provide pleasing profile. Maxillary 
deciduous cuspids were extracted. 0.022"x.028" slot 
standard edgewise appliance was selected. After initial 
alignment phase 0.019"x .025"wire was installed in the 
maxillary arch except canines. Anterior (central 
incisors & lateral incisors) and posterior segments 
(First premolar, second premolar & first molar) were 
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(A) Frontal view 


(C) Right lateral view 


(D) Left lateral view 


(E) Lower occlusal view 


Fig.I: (A-E) Intraoral photographs, shows the bilateral maxillary 
canine - premolar transposition with retained deciduous maxillary 
cuspids. 


(A) IOPA (B) Lower occlusogram 


(C) Orthopantomogram 


Fig. Il. (A-C) Radiograph showing complete resorption of coronal 
part of mandibular left 2™ molar. 
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(A) Lateral view 


(B) Occlusal view 


Fig.III: (A-B) Surgically removed mandibular left second molar. 


consolidated by using figure of ‘8’ ligation. Power 
chain was applied from distal wing of lateral incisor 
bracket to the bracket wing of canines bilaterally to 
protract the canine to their normal position 0.014" 
Copper Nickel Titanium wire was ligated for alignment 
of permanent maxillary canines. Final finishing was 
done by using a series of stainless steel wire. Maxillary 
Hawley’s retainer was delivered after removal of the 
fixed appliance. 

Poor morphology and malpositioned 
mandibular 2" molar leads to poor prognosis as advised 
by the consultant Endodontists and Prosthodontists. 
Extraction of the pathological tooth was planned thus 
enabling the normal movement of wisdom tooth at the 
place of 2™ molar and finally alignment of the 3" molar 
at the place of 2" molar. 

Good esthetic and functional occlusion was 
achieved within 18 months of orthodontic treatment 
(Fig. IV, A-E). 


Discussion : 

Transposition is a unique and extreme form of 
ectopic eruption in which a permanent tooth develops 
and erupts in the position normally occupied by another 
permanent tooth. Miel (1817) a French Dentist was 
apparently the first to describe the maxillary canine- 
premolar transposition anomaly in detail. 

The Maxillary canine -premolar transposition 
was recently determined to be an anomaly resulting 
from genetic influences within a multifactorial 
inheritance model. In support of polygenic etiology 
elevated frequencies of associated dental anomalies, 
frequent bilateral occurrence, familial incidences and 
significant differences in male: female prevalence of 
the anomaly have been reported (Peck et al, 1993). 

After examination of published records, Peck 
& Peck (1995) proposed the following five types of 
transposition: 

1. Canine- first Premolar (Mx. C.P1); 
2. Canine- lateral Incisor (Mx. C.I. 2); 
3. Canine to first Molar site (Mx.C. to M1); 
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(B) Left lateral view 


(C) Right lateral view (D) Upper occlusogram 


(E) Intra oral periapical X-Ray 


Fig.IV(A- E) Post Operative photographs and radiographs. 


4. Lateral Incisor-Central Incisor (Mx.I.2 to 1.1) & 
5. Canine to Central Incisor site (Mx. C.to I1) 


Unilateral maxillary canine —first premolar 
transposition mostly on left side is the most commonly 
found anomaly (Shapira 1980, Shapira & Kuftinec, 
2001). However, Chattopadhyay & Srinivas (1996) 
reported maxillary canine- lateral incisor transposition 
to be more frequent. This anomaly was expressed 
more in females than in males (Peck et al 1993). 

Peck & Peck (1995) reported features of 
maxillary canine premolar transposition by observing 
143 cases in which 37 cases had absence of one or 
more permanent teeth. 

Plunkett et al (1998) recorded 54 cases of 
transposition. Shapira & Kuftinec, (2001) also studied 
maxillary canine—-premolar transposition in relation to 
other dental anomalies in 65 patients, with age range 
of 9-25 years. They showed high incidence of 
congenitally absent teeth, peg shaped lateral incisors 
and / or supernumerary teeth. 
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This unique anomaly of complete absence of 
coronal part of mandibular second permanent molar is 
not reported by any other author. Although many 
authors reported congenitally missing teeth, peg shaped 
or small lateral incisors, supernumerary teeth, impacted 
or malposed teeth, retained deciduous teeth and root 
dilacerations as associated dental anomalies along with 
maxillary canine —premolar transposition. 


Conclusion : 

To the best of our knowledge this rare case of 
idiopathic resorption with transposition has not been 
reported earlier. This finding might give some more 
additive information regarding other anomalies which 
may be found in association with transposition cases. 
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Abstract: 


The Waterlase ™ is a revolutionary tool for dentists which is a unique combination of laser energy and water, a 
process called Hydro Photonics™, to perform many traditional dental procedures with less need of anesthesia. Since the 
Waterlase laser cuts hard and soft tissue without heat, vibration or pressure, the dentist may be able to perform the 
procedure without anesthesia. Also, using the Waterlase laser reduces bleeding, post-operative pain and swelling and the 
need for pain medication in many cases. It is extremely versatile. It can be used for a wide range of hard and soft tissue 
procedures including decay removal, cavity preparation, root canals, smile design, frenectomy, gingivectomy, gingivoplasty, 
curettage, vestibuloplasty, operculectomy, crown lengthening, flap surgery, removal of granulation tissue and bone 


surgical procedures and many others. 


Key Words: Waterlase, Hydrophotonics, Hydrokinetic enegy, Er. Cr: YSGG Laser, Photothermal. 


Introduction: 

Periodontal disease consists of a group of 
inflammatory diseases initiated by bacteria that colonize 
the teeth and infect their surrounding soft tissues. The 
end result of this infection is the clinical manifestation 
of disease which results in several distinct signs and 
symptoms. In the past, scaling and root planing 
comprising both hand instruments and ultrasonic seals 
have played a pivotal role in the elimination of causative 
factors of periodontal disease throughout periodontal 
therapy (Shigeru et al, 2004). However, removal of 
calculus using conventional and hand instruments has 
been reported to be incomplete and time consuming 
(Yukna et al, 1997). In order to improve the 
effectiveness and efficacy of root surface debridement, 
various devices such as sonic and ultrasonic scalers, 
and more recently lasers have been used (Lee, 2007). 

The use of lasers for treatment has become a 
common phenomenon in the medical field. The first 
laser device was made by Maiman (1960), based on 
theories derived by Einstein in the early 1900s. The 
application of a laser to dental tissue was reported by 
Stern & Sognnaes (1964). Goldman et al (1964) 
described the effects of ruby laser on enamel and 
dentine with a disappointing result. The lasers available 
in dentistry are mainly Ruby, Nd:YAG, Co, Ho:YAG, 
Er: YAG Er,Cr:YSGG, Nd: YAP, Argon, Diode. Until 
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now, lasers were mainly applied to soft tissue 
procedures. Recently, Erbium doped: Yittrium- 
Aluminium-Garnet (Er: YAG) and Erbium-Chromium 
doped: Yittrium-Selenitum-Gallium-Garnet (Er, Cr: 
YSGG) laser scaling was introduced as an alternative 
or an adjunctive to conventional scaling and root 
debridement. 

Er: YAG_ and Er, Cr: YSGG laser comprises 
of a fiber optic bundle from which wavelength is emitted 
in a free-running pulsed mode. At the end of delivery 
system, a hand-piece & small- diameter glass tip is 
present to concentrate the laser energy to a set of 
approximately 0.5 um. Additional air and water spray 
are provided for dental procedures (Eversole & Rizoni, 
1995). 

Meyer et al reintroduced use of Laser in 
dentistry in the year 1984. While lasers have been 
involved in dentistry for more than 20 years, until 
recently, no single laser had been cleared for all oral 
tissues, including hard and soft tissue. The newly 
developed Waterlase™ performs scaling and root 
planing along with the disinfection of the gingival sulcus. 
Waterlase technology involves the spray of atomized 
water with laser energy, known as Hydrokinetic energy 
and helps to perform dental procedures in fewer 
appointments with less need for anesthesia, scalpels 
and drills (Cobb, 2006). 


What is Waterlase?: 

Erbium-Chromium doped: Yittrium-Selentum- 
Gallium-Garnet (Er, Cr: YSGG) laser is commercially 
available as Waterlase (Fig. I). It uses a patented 
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combination of laser energy and water by a process 
called Hydro photonics, to perform a wide range of 
dental procedures. The Hydrokinetic process is the 
removal of tissues with YSGG laser-energized water 
droplets. Hydrokinetic energy is produced by combining 
a spray of atomized water with laser energy. The 
resulting Hydrokinetic energy gently and precisely 
removes a wide range of human tissue including tooth 
enamel and soft tissue with no heat and no pain in most 
cases. Laser-powered hydrokinetic system (LPHKS) 
uses an Er, Cr: YSGG crystal with a photon emission 
wavelength of 2.78 micrometers (Hadley et al, 2000). 
The absorption coefficient for water is 0.00029 for 
argon laser, 0.020 for diode laser, 0.61 for Nd: YAG 
laser, 12,000 for Er: YAG laser and 860 for CO, laser. 
The absorption coefficient of water of the Er: YAG 
laser is theoretically 10, 000 which is 15,000-20,000 
times higher than that of the CO, and Nd: YAG lasers, 
respectively. The laser hand piece (Fig. II) resembles 
a high-speed hand piece but with fiber optic tips instead 
of bur, which directs the laser energy at a focal point 
approximately | to 2 mm from tissue surface. Weighing 
88 pounds, waterlase has dimensions of 12.5x26x32 
inch. It requires about 80 pounds per square inch of air 
pressure provided by an external air source. The water 
supply is located in an attached bottle that is easily 
removed for water replacement (Nash & Colonna, 
2002). 

The proposed mechanism of Laser-powered 
hydrokinetic system (LPHKS) is that the Er, Cr: YSGG- 
pulsed laser source delivers photons into an air-water 
spray matrix with resultant micro explosive forces on 
water droplets. The laser energy couples the hydroxyl 
radical in the apatite crystal and the water that is bound 
to the crystalline structures of the tooth. The 
vaporization of the water within the mineral substrate 
causes a maximum volume expansion that causes the 
surrounding material to explode away (Hossain et al, 
1997). The LPHKS with its accompanying air water 
spray has been shown to cut enamel, dentin, cementum 
and bone efficiently and cleanly without deleterious 
thermal effects on dental pulp. Scanning electron 
microscopy has shown that LPHKS makes clean cut 
through enamel and dentin without creating smear layer 
(Hadley et al, 2000). A mechanism of action of 
biological tissue ablation with waterlase has been 
proposed, based on the optical properties of its emission 
wavelength and morphological features of the surface 
ablated by the waterlase. During the waterlase 
irradiation, the waterlase energy is absorbed selectively 
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Fig. I: Commercial available waterlase. 


Wa ter 


Fig. II: Waterlase hand piece with a fiber optic tip. 


ablated by the waterlase. During the waterlase 
irradiation, the waterlase energy is absorbed selectively 
by water molecules and hydrous organic componentsby 
water molecules and hydrous organic components of 
biologicalal tissues, causing evaporation of water and 
organic components and resulting in thermal effects 
due to the heat generated by this process (photothermal 
evaporation). Moreover, in hard tissue procedures, the 
water vapor production induces an increase of internal 
pressure within the tissue, resulting in explosive 
expansion called ‘microexplosion’. These dynamic 
effects cause mechanical tissue collapse, resulting in 
‘thermomechanical’ or ‘photomechanical’ ablation. This 
phenomenon has also been referred to as ‘water 
mediated explosive ablation’. 
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For hard tissue procedures, working on teeth 
the work is actually done by a laser energized through 
a “hydrokinetic” process. It has been indicated by 
various studies that Er, Cr: YSGG laser is a suitable 
procedure for use on bone without any evidence of 
charring or melting (Cobb, 2006). When cutting hard 
tissue, no physical contact is made with the tissue. That 
is, the laser energy is transferred to the water, which 
is then transferred to the tooth vaporizing the tissue. 
For hard tissue applications spray is part of tissue 
removal process as well as hydration, cooling and 
keeping the tissue clean. 

Soft tissue procedures are performed using a 
different mode of operation where direct Er, Cr: YSGG 
laser energy is applied to incise, excise or ablate these 
tissues. For laser application to the soft tissues, 
adequate anesthesia of that area is required. In soft 
tissue procedures the water is applied for hydration, 
cooling or to keep tissue clean. A flexible fiber-optic 
device delivers the waterlase laser energy. For the soft 
tissue procedures the laser itself does the cutting with 
the water stream acting as a coolant. A visible light 
emitted from hand piece distal end pinpoints the area 
of treatment. In both hard and soft tissue applications 
the power output, the pulse energy, repetition rate and 
air and water flow rates are adjustable to specific user 
requirements. 

Moritz et al (1997) suggested that Er: YSGG 
laser in combination with scaling supports healing of 
periodontal pockets by elimination of bacteria. Aoki et 
al (2000) proposed that Er: YSGG laser has calculus 
removal ability comparable to ultrasonic scaling. 
Kreisler et al (2002) proposed that Er: YSGG laser 
when used on dry or saline-moistened root specimens 
resulted in no detectable alterations; however, blood- 
coated specimens showed severe damage depending 
on the irradiated condition. Further, Schwarz et al 
(2003) in an in vivo study showed that Er: YSGG laser 
removed subgingival calculus to a level equivalent to 
that provided by scaling and root planing. 

With respect to healing after Er: YSGG scaling, 
no histologic studies have been reported after 
periodontal treatment using the Er: YAG laser, min 
thermal changes have been reported after Er: YSGG 
irradiation on both hard and soft tissue. Therefore, 
further studies are necessary to clarify the histologic 
attachment of periodontal tissues to the irradiated root 
surface in vivo. 

The Waterlase laser was first cleared by the 
Food & Drug Administration (FDA) to cut tooth 
structure in 1998. 
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Uses in General Dentistry: 
A. Hard tissue indications 
* Tooth preparation to obtain access to root canals 
* Biomechenical preparation of root canals 
* Laser root canal disinfection after endodontic 
treatment 
* Cutting of bone to prepare a window access to the apex 
of the root. 
* Apicoectomy - amputation of the root end. 
* Root end preparation for retro fill amalgam or composite. 
* Cutting, shaving, contouring and resection of oral 
osseous tissues (FDA clearance 1998). 
B. Soft tissue indications including pulpal tissues 
¢ Excisional and incisional biopsies 
¢ Implant recovery 
* Incision and drainage of abscess 
* Pulp extirpation 


Advantages of Er, Cr: YSGG Laser (Waterlase): 

1. The Waterlase laser cuts hard and soft tissue with 
out heat, vibration or pressure and procedures are 
performed with less anesthesia. It also, reduces 
bleeding, post-operative pain and swelling, and the 
need for pain medication in many cases. 

2. Waterlase is used for removal of decay in tooth 
while leaving the surrounding tooth structure 
unaffected. 

3. The gentle action of the Waterlase laser reduces 
damage to healthy portions of the tooth, minimizing 
trauma. 

4. Since the need for anesthesia is reduced; cavity 
preparation can be simultaneously performed in 
several areas of the mouth, rather than the need 
for multiple visits. 


Uses in Periodontics: 


1. Incisions for Full thickness/ Partial thickness flap 

2. Laser soft tissue curettage 

3. Removal of granulation tissue from bony defects 

4. Sulcular debridement 

5. Ostectomy (resection of bone to restore bony 
architecture, resection of bone for grafting, etc.) 

6. Osteoplasty and osseous recontouring 

7. Osseous crown lengthening 

8. Soft tissue procedures such as gingivectomy, 


gingivoplasty, depigmentation, frenectomy. 


Drawbacks, Cautions and Contraindications: 
As the Waterlase is quite expensive, it may 

not make it into many smaller dental practices. All 

clinical procedures performed with the Waterlase™ 
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must be subjected to the same clinical judgment and 
care as with traditional techniques. Patient risk must 
always be considered and fully understood before 
clinical treatment. 

The clinician must completely understand the 
patient’s medical history prior to treatment. The Er: 
YSGG laser has some shortcomings when used for 
subgingival scaling. For clinical application in periodontal 
pockets where the operator cannot visualize the 
irradiated target, special tips should be designed to 
facilitate insertion into the periodontal pocket and 
detection of the presence of dental calculus on the 
surface. Also, since Er: YSG G laser irradiation causes 
splashing of water and blood from pockets as a result 
of explosive ablation, adequate high speed evacuation 
by means of not only an intraoral suction but also an 
extraoral evacuation apparatus is required to prevent 
contamination by blood and water splattering. 

Exercise caution for general medical conditions, 
which might contraindicate a local procedure. Such 
conditions may include, but are not limited to, allergy 
to local or topical anesthetics, heart disease, lung 
disease, bleeding disorders, sleep apnea or an immune 
system deficiency. Medical clearance from the patient’s 
physician is advisable when doubt exists regarding 
treatment. 


Conclusion: 

Er, Cr: YSGG laser effectively performs 
numerous soft tissue procedures with little or no bleeding 
and gives the dentist a new high-tech tool for many 
procedures that previously required referral to a 
specialist. Now one can have them performed during 
the scheduled appointment. Though this new innovative 
technology seems to be extremely effective, there is a 
great need to develop an evidence based approach to 
the use of Waterlase in periodontics. More controlled 
studies are needed to establish its usefulness in the 
field. 
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Abstract: 

Lactic acidosis is defined as increase in blood lactate levels in association with acidemia. It should be suspected 
in all patients presenting with shock & decreased mayocardial contractility. The patients with lactic acidosis have high 
mortality. However, the prognosis and case fatality are completely dependent on underlying disease in each patient with 
lactic acidosis being an independent indicator of severity of shock. All efforts should be directed towards treatment of 
underlying cause and concomitant correction of acidosis. 
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History: ta 4 bi se ad Adinine Dinucleotide Phosphate (NAD/NADH). (The 
Lactic acidosis was first described in literature normal ratio of lactic acid: pyruvic acid is 10:1). 


in the year 1920. Clausen in the year 1925 identified 
accumulation of lactic acid as a cause of metabolic 


acidosis. However, till the year 1960 it was not COO Pynuic acia 
recognized as significant clinical problem. In year 1976, ane 
Cohen & Woods classified lactic acidosis on the basis (C] 

co, 


of presence or absence of adequate tissue oxygenation. 
Lactic acidosis is the most common under diagnosed 
life threatening form of metabolic acidosis present in 
0.5% to 3.8% critically ill patients. 


Coenzyme A 


Definition: 
Lactic acidosis is a pathological state diagnosed 
when the serum concentration of lactate or lactic acid — 
is persistently 5mmol/L or greater and there is Sallaoe 


significant acidemia and serum pH< 7.35. (Normal 
lactate concentration is 2.0 mmol/L). 


. . ° 4-carbo 
Formation of Lactic acid: compound 
. . . 5-carbon 
There is constant production and metabolism compound 
of lactate in the body. Red blood cells, brain and skin Pes 
are major sources of lactic acid at rest while during 
exercise skeletal muscles release significant amount wre ie Ge 


of lactic acid. 
. Kidney and liver utilize lactic acid and convert Fig.I: Kreb’s cycle showing formation of lactic acid. 
it into carbon dioxide and water and use it for 


gluconeogenesis. Normally there is fine balance : 
between lactic acid production and utilization. Renal excretion 
Lactic acid and pyruvic acid are inter 


convertible and the reaction is catalyzed by the 
enzyme lactate dehydrogenase in the presence of 


Nicotinamide Adinine Dinucleotide / Nicotinamide Pyruvate 
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People’s Journal of Scientific Research 43 Vol.3(1), Jan 2010 


Lactic Acidosis In Critically Ill Patients 


Classification of Lactic Acidosis (Cohen & 
Woods): 
They classified lactic acidosis into two types- 
Type A and Type B. 
TYPE A: It occurs in hypoperfusion and hypoxia. 
* Tissue hypoxia is seen in carbon monoxide poiso- 
ning, severe asthma and severe anemia. 
* Hypoperfusion occurs in state of shock (cardioge- 
(nic, hemorrhagic, septic, regional ischemia) 
TYPE B: It occurs when there is no clinical evidence 
of hypoperfusion. It is further subdivided into 3 
subtypes:- 
(i) Blis associated with acquired diseases like 
diabetes mellitus, grand mal seizures, hepatic failure, 
septicemia, malignancies, pheochromocytoma, post 
cardiopulmonary bypass, renal failure, thiamine 
deficiency, thyroid storm etc. 
(ii)B2 is associated with metabolites, drugs and toxins 
like acetaminophen, biguanides, cocaine, diethyl ether, 
epinephrine, norepinephrine, ethanol, ethylene glycol, 
isoniazid, lactulose, methanol, nalidixic acid, niacin, 
nitroprusside, antiretroviral therapy, paraldehyde, 
parenteral nutrition, terbutaline, theophyline etc. 
(iii)B3 is due to inborn errors of metabolism 
(congenital lactic acidosis) e.g. Glucose-6 phosphate 
dehydrogenase deficiency, fructose1-6 diphosphatase 
deficiency, pyruvate carboxylase deficiency,organic 
aciduria, Leigh’s disease, Alpers disease and 
mitochondrial encephalopathies etc. 


Miscellaneous: 

Spontaneous lactic acidosis or idiopathic lactic 
acidosis like chronic recurrent lactic acidosis may be 
due to subclinical, regional hypoperfusion or coexistence 
of various predisposing conditions or late manifested 
enzymatic defect. 

D-lactic acidosis is rare and is caused by d-stereo 
isomer of lactic acid (d-lactic acid) which is synthesized 
by pathological gut flora. It can not be measured by 
standard lactate assay method. 


Clinically important causes of lactic acidosis are 
overproduction or underutilization of lactate or both the 
conditions co-existing together. 

1. Vigorous exercise: The magnitude of increase in 
lactic acid concentration depends upon the type and 
severity of exercise. Same is also true following 
prolonged generalized tonic clonic seizures (GTCS). 
Lactate level falls to normal immediately following 
cessation of exercise or GTCS due to rapid metabolism 
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of lactic acid or its diffusion in to total body fluid. This 
is associated with fall in bicarbonate concentration, 
which rapidly returns to normal once GTCS subsides. 
As the acidosis is abrupt and transient, secondary 
response of hyperventilation may not develop and even 
if magnitude of acidosis is high, bicarbonate therapy is 
not required. 


2. Tissue hypoxia: It is the predominant cause of 
lactic acidosis in critically ill patients. Prolonged hypoxia 
will lead to overproduction and underutilization of lactic 
acid leading to lactic acidosis. Patients with hypotension 
either due to septic, hypovolumic or cardiogenic shock, 
may develop lactic acidosis due to poor perfusion of 
skeletal muscles and overproduction of lactic acid. The 
degree of lactic acidosis correlates well with the 
duration and severity of shock and is a prognostic factor 
in the survival of the patients. 


3. Cardio-respiratory arrest: It is another cause 
leading to severe acidemia due to combined lactic 
acidosis and respiratory acidosis due to cardiac arrest 
and respiratory arrest respectively. Similarly patients 
with acute left ventricular failure with pulmonary edema 
may develop acidosis due to reduced tissue perfusion 
and respiratory acidosis due to respiratory failure. 
Reduced partial pressure of oxygen (PaO,) seldom 
causes lactic acidosis if cardiovascular status is normal 
because it is compensated by increased tissue perfusion. 
In patients of type II respiratory failure secondary to 
advanced chronic obstructive airway disease, seldom 
have lactic acidosis if there are no other confounding 
factors. It is due to the fact that these patients have 
chronic compensated respiratory acidosis and PaO,, 
is reduced. 


4. Carbon monoxide poisoning: It typically 
produces lactic in the form of acidosis due to lack of 
compensatory mechanism of increased tissue 
perfusion. Carbon monoxide binds to hemoglobin and 
as its affinity for hemoglobin is 40 times more than 
that of oxygen, it leads to tissue hypoxia and lactic 
acidosis. 


5. Drugs and toxins: Some of drugs & toxins also 
lead to increased production of lactate. Alcohol 
ingestion is a common cause of lactic acidosis as 
ethanol oxidation increases the conversion of pyruvate 
to lactate and decreases the clearance of lactate. 
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Alcohol induced lactic acidosis is treated by 
correcting the hypoglycemia and electrolyte imbalance. 
Alkali therapy is rarely required in such cases. 
Prolonged metformin therapy is associated with lactic 
acidosis for many reasons. It increases glycolysis in 
peripheral tissues, decreases pyruvate oxidation and 
reduces hepatic lactate clearance. 

Many other drugs may also lead to lactic 
acidosis but it is not certain whether these drugs per 
se or associated hypotension produces lactic acidosis. 
Fructose, frequently used in intravenous fluids and total 
parentral nutrition, leads to deficiency of thiamin and 
accumulation of lactate. It also leads to inhibition of 
lactate utilization by liver and hence produces lactic 
acidosis. Sorbitol also gets converted into fructose and 
leads to lactic acidosis by the same mechanism. 

Epinephrine enhances hepatic glycogenolysis 
and glycolysis to lactate and reduces pyruvate utilization 
resulting in lactic acidosis especially in massive doses. 
Septic patients because of hypotension and poor 
peripheral perfusion are at risk of developing lactic 
acidosis. 


6. Terminal cirrhosis or hepato-cellular failure: It 
may lead to lactic acidosis due to poor utilization of 
lactate and altered metabolism. 


7. Neoplastic diseases: Leukemia predisposes to 
lactic acidosis because of production of large amount 
of lactate by tumor cells and it resolves gradually after 
the successful treatment. 


8. Congenital deficiency of enzymes: Enzymes 
which are involved in gluconeogenesis (glucose-6 
phosphate dehydrogenase, fructose 1, 6 pyruvate 
carboxylase), pyruvate oxidation (Pyruvate 
dehydrogenase) and key enzymes of oxidative 
phosphorylation may also lead to development of 
congenital lactic acidosis. 


Clinical symptoms of lactic acidosis: Symptoms are 
non specific and are those of underlying primary 
disorder. Lactic acidosis should be suspected in all 
critically ill patients who are hypovolumic, hypoxic, in 
septic or cardiogenic shock or if unexplained high anion 
gap metabolic acidosis is present. 


Clinical signs consistent with tissue hypoperfusion 
(peripheral vasoconstriction), hypotension, oliguria/ 
anuria and altered sensorium are usually present in 
patients of lactic acidosis. 
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Diagnosis: 
The major clues leading to the diagnosis of lactic 
acidosis includes: 
¢ Increased anion gap (AG) metabolic acidosis 


¢ Increased level of serum lactic acid (> 5 mmol/ 
L by enzymatic method) 
¢ Significant acidemia (arterial pH<7 .35) 


¢ Decrease in plasma bicarbonate. 


Laboratory studies include: Arterial blood gas analysis 
(ABG), calculation of anion gap (normal range of anion 
gap is 10-12mmol/L), serum lactate assay (for serum 
lactate assay sample must be transferred in ice filled 
pack and analyzed within 4 hours- reference range for 
serum lactate is <2mmol/L). 

Diagnosis of lactic acidosis may be missed in 
patients with uremia and concomitant metabolic 
alkalosis if the clinical suspicion is not high. 

One should always obtain plasma lactate levels 
in patients with acute respiratory failure when ever 
bicarbonate concentration falls unexpectedly which 
may not be explained by respiratory failure alone. 

In patients with lactic acidosis with 
concomitant metabolic alkalosis, the clue to the 
diagnosis is unexpected increase in anion gap. 


Differential diagnosis includes the common causes 
of increased anion gap acidosis like renal failure, 
diabetic ketoacidosis and rhabdomyolysis. They may 
occur alone or co-exist with lactic acidosis 


Treatment: The most important therapy in 
management of lactic acidosis is correction of 
underlying cause. In hypovolumic or cardiogenic shock, 
restoration of perfusion and adequate tissue 
oxygenation will reverse lactic acidosis. In septic shock, 
antibiotic treatment, surgical drainage/debridement will 
help in reversal of lactic acidosis. Giving intravenous 
thiamine in cases of total parentral nutrition will help in 
resolution of lactic acidosis. In status asthmaticus, high 
dose of beta 2 agonist should be tapered gradually to 
reduce lactate levels. In shock, vaso constrictors 
should be added only after volume replacement as they 
worsen the acidosis. 


Alkali Therapy though theoretically appealing, but 
only few studies document safety and efficacy of 


bicarbonate in lactic acidosis. Correction of acidosis 
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with bicarbonate may reverse depressed cardiac 
performance in critically ill patients. The side effects 
of bicarbonate therapy is acute hypercapnia which 
increase intracellular acidosis and ionized hypocalcemia 
which in turn decreases the myocardial contractility. 
Bicarbonate is a hypertonic solution and causes volume 
overload and cardiac depression. It also increases the 
lactate production by increasing the activity of rate 
limiting enzyme phosphofructokinase. Adverse effects 
of bicarbonate can be reduced by giving slow infusions 
in preference to rapid boluses, by increasing minute 
volume in patients on ventilator and by correcting 
hypocalcemia. Bicarbonate therapy is useful in patients 
of ischemic heart disease as acidosis increases the risk 
of major arrhythmias due to lowering of the myocardial 
threshold. In these patients bicarbonate infusion to keep 
pH above 7.10 can be justified. In all other 
circumstances when lactic acidosis is accompanying 
pulmonary oedema, cardiopulmonary arrest, grand mal 
seizures, biguanide therapy, ethanol ingestion, and 
diabetic ketoacidosis, bicarbonate therapy is not 
recommended. 


Haemodialysis is rarely indicated as a treatment for 
lactic acidosis. It may be used in drug toxicity to speed 
up elimination of drug/toxin. It is helpful when fluid 
overload and cardiac or renal insufficiency is present. 


Recent advances: Methylene blue, an oxidizing agent, 
has been used to restore cellular Nicotinamide Adinine 
Dinucleotide (NAD") with a very limited success. 

Glucose, insulin infusion, nitropruside infusion, 
hemodialysis, peritoneal dialysis have all been used in 
order to treat lactic acidosis but their efficacy is 
unproven. Thiamine, lipoic acid and dichloroacetate 
have been used as they increase the activity of 
pyruvate dehydrogenase enzyme, which converts 
pyruvic acid to acetyl Co-A, but their clinical utility is 
not certain. Riboflavin, Coenzyme-Q, L-carnitine have 
also been tried. 


Dichloroacetate (DCA) is an activator of pyruvate 
dehydrogenase. It can lower concentration of lactic 
acid in patients by improving the lactate utilization but 
when used in large clinical trial it did not show any 
effect on mortality. DCA, however, may be helpful in 
lactic acidosis in children with severe malaria. 


Tris hydroxymethyl aminomethane (THAM) 
It is a weak alkali and theoretical has the advantage 
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over bicarbonate as it produces less carbon dioxide. 
Clinical trials do not prove THAM to be more effective 
than bicarbonate. The dose of THAM should be 
calculated by the formula (0.3 mol/L)=0.3 xbody weight 
in kgxHCO3 deficit. 


Carbicarb is an equimolar combination of sodium 
carbonate and sodium bicarbonate that produces less 
carbon dioxide than sodium bicarbonate alone. It has 
theoretical advantage but trials have not demonstrated 
any reduction in mortality or morbidity. 


Prognosis: Depends on etiology of shock/underlying 
disease which influences the survival but it has been 
shown that serum lactate levels greater than 8 mmol/L 
are associated with mortality rate of more than 80%. 


Conclusion: Lactic acidosis is an important and 
frequently under diagnosed condition in critically ill 
patients. Timely correction of lactic acidosis can bring 
marked change in outcome of patients in Intensive Care 
Unit. 
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